Abstract. Practical significance of results for science obtained on the basis of such approach consists in possibility of use of common information criteria for expert assessment of competing schemes at the stage of selection of alternative projects and improvements to existing technologies, which is especially important in conditions of market relations.
Introduction
Strategy of industrial-innovative development of industrial complex of the country adopted by the government of the Republic of Kazakhstan is primarily aimed at the development of high-tech, high-quality, competitive products. The most important direction in the solution of this problem is improvement of existing and creation of new highly effective technological schemes and production processes of import-substituting and export oriented products. In this regard, we have proposed complex theoretical studies of entropic-information laws of self-organizing technological systems, results of which form the basis for the development of methods identifying cause-and-effect relationships in chemical and metallurgical processes.
The Main Part
Article deals with an integrated approach to the improvement of metallurgical processes. With this aim we undertook an analysis of a number of processes in metallurgy of non-ferrous metals on the example of process operations of Zhezkazgan (ZMP), Balkhash (BMP) copper smelting plants, UstKamenogorsk (UKMP), Shymkent (SMP) lead plants. In this we widely used different research methods, which are equally treated as strictly deterministic and random nature of the studied processes. Result was a single integrated criterion of the uncertainty of the whole group of processes and associated criterion indicator comprehensive completion of these processes. For entropic and informational characteristics of any objects there was widely used statistical formula of Shannon [1] :
where р i -probability of detection of system element in their multitude N ;
Prior to the publication of theory by K. Shannon, R. Hartley suggested to determine the amount of information according to the formula [2] :
where N n = N 0 k n ; n -number of levels; k -length of code elements of system. In the technological scheme considered by us k = 2 is a sample consisting of many elementselement and non-element (in our case, copper or lead, and all the other elements together). Then the equation (2) takes the following form:
Calculation results of new model of information-entropic characteristics of technological processes in a hierarchical system shown in Table 1 . Table 1 . Design information-entropic characteristics in a hierarchical system for k = 2, N 0 = 2 
To assess the integrated uncertainty analysis of the results obtained from a purely technological point of view is enough, that is, by equivalence of indicators and content extraction for all elements, in this case by the specific results presented in the Handbook of metallurgy of non-ferrous metals [5] .
The crucial advantage of information assessing the quality of products or technological operations is that proposed indicator H n , как like any entropy-information values can be summed.
Consequently, technological uncertainty of different operations within a single technological scheme can be expressed by a comprehensive measure of uncertainty:
Getting a comprehensive characterization of uncertainty of technological scheme H k we can find the corresponding feature complex of certainty of technological scheme using the reversed formula (4) [4] :
, share units (s.u.).
Let consider the application of this formula to assess the quality of product or process of redistribution. As for probability of detection of the main element of technological system we can take its content in the product, expressed in shares of units. Comparison of calculated data according to the new model (Table 1) with the practical data of production technology of nonferrous metals for example copper (table 2,3) and lead (tables 4,5) are to be illustrated graphically in coordinates n, d in accordance with figure 1 (for copper), figure 2 (for lead). As a result of studies of complex technological systems from the point of view of entropicinformation laws based on strict mathematical proofs, we have proposed the calculation formula, which establishes a single comprehensive criterion of uncertainty of the entire system and processes associated with this criterion indicator of comprehensive completion of these processes. On the basis of conducted studies on methods of melting of non-ferrous metals on the example of production of copper and lead, we have established a priority of autogenous processes. From all the ways for the implementation of reaction of lead smelting, UKMP gives the best technical and economic indicators. As the experience of development of metallurgical production, technology of processing of copper, nickel and some lead-zinc ores is improved on the basis of autogenous processes. This fact is illustrated by the calculations, obtained on the basis of information of Shannon entropy. Obtained information formulas for calculation of the level of uncertainty complex and completeness of technological processes and schemes can be used not only in metallurgy but also in any other technology.
